DNA aptamers for as analytical tools for the quantitative analysis of DNA-dealkylating enzymes.
The AlkB family of oxygenases catalyze the removal of alkyl groups from nucleic acid substrates in an iron and 2-oxoglutarate-dependent manner and have roles including in DNA repair. To understand the biological functions of these DNA-dealkylating enzymes it is desirable to measure their expression levels in vitro and in vivo in complex biological matrixes. Quantitative analyses of the enzymes require affinity probes capable of binding AlkB family members selectively and with high affinity. Here we report that DNA aptamers can serve as efficient affinity probes for quantitative detection of such enzymes in vitro. Nonequilibrium capillary electrophoresis of equilibrium mixtures (NECEEM) was applied as a general tool for: (i) selection of DNA aptamers, (ii) characterization of binding parameters for the aptamers, and (iii) quantitative detection of the target in an aptamer-based affinity analysis. The selected aptamers have a range of K(d) values between 20 and 240nM. The aptamers enabled accurate quantitative analysis of AlkB even in the presence of the Escherichia coli cell lysate. Aptamers can likely be developed for other nucleic acid repair enzymes. They may also be developed for use in in vitro and potentially in vivo studies of known nucleic acid-modifying enzymes including for functional analysis.